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(54) Abstract Tide 

Imaga capture device ca|>able of automatic switching between scanning modes 



(57) A system and method in which an image capture device such as a document scanner can be 
automatically switched between a plurality of scanning modes while documents are being scanned. No 
manual intervention is required. In one implementation of the present invention the scanner can automatically 
toggle between two different scanning modes each time a predetermined switching pattern is detected. 
Scanning mode sv^hing documents, each containing the switching pattem, can be inserted into a stack of 
sheets of a jobstream so as to separate batches with different scanning mode requirements. One of the 
scanning modes could be 'monochrome' and the other could be 'colour*. In an alternative implementation of 
the invention the scanning mode switching pattern can comprise information on the type of scanning to be 
performed and the image capture device can detect this information and change the scanning mode to the 
mode indicated by the switching pattern. 
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AN IMAGE CAPTURE DEVICE HAVING A SCANNING MODE 
SWITCHING AND OR TOGGLE CAPABILITY 
FIELD OF THE INVENTION 

The preseat invention relates genorally to an image cq)ture device 
5 such as a scanner, and in particular to docinnent scanners \vMch can autonmtic^ 
switch and/or toggle between different scanning modes. 

BACKGROUND OF THE INVENTION 
Digital scanners can be used far a variety of iqsplications, one of 
which is document scanning to convert text and images on pspct documents into 
10 digital informatioa A scanner such as a document scanner typically woiks by 
illuminating the document and recording the resulting image using a camera, 
^ch typically includes a charged coupled device (CCD) as the image sensor* 

It is often necessary to scan a variety of documents, some of which 
contain significant color information and some of which contain primarify text in 
15 typically black or blue ink. In large operations, it is possible Oat a user may have 
to scan a first series of documents in a color scanning mode having specific color 
scanning diaracterisdcs and anext series of documents in a monochrome 
scamiing mode having specific monochrome scanning characteristics. 

Gcaom application 199144052 discloses a scanner which uses 
20 both fixed and movable mirrors to provide a common optica] path to cq>ture 
monochrome images and color images. However, existing scanners do not 
provide for a me&od and means by vMch a document scanner can automatically 
change or toggle between scanning modes on the fi^ ^diile documents are being 
scanned 

2^ Also, existing document scannos widi monochrome (black and 

^te) and color c^abilities (ability to ou^ut color images) require that flie 

scanner be stopped and then switched between xnodes by a command issued by a 
host con^uter which is initiated by an operator. This causes a decrease in 
scanning productivity because this mode switdimg method takes time during 
30 which scanning ofdocumrats is not occurring. One common strategy for 

minimizing fliis scanning productivity decrease is to batch documents dqjending 
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on whether they are to be scanned in color or in black and vAuts. However, it can 
still take a significant period of time to execute the mode switch. 

It is known tiiat pattern recognition on documents can be utilized to 
control scanning modes in miaofihn scanning. However, in implementations 

such as microfihn scanning, die control relates to (1) the change of the scanning • 
mode in one direction in which one pattern controls one change; and (2) the 
control of the document level or hierarchical file structure, as opposed to a bi- 
directional control o^ for example, color and monochrome scanning. 

SUMMARY OF THE INVENTION 
The present invention provides for a unique method and apparatus 
for changing or toggling a scamuQg mode on the fly while documents are being 
scanned. The method and apparatus ofthe present invention utilizes pattern 
recogmtiontoidentifythe^ofscanning(8canmngmode)tobeperfoimed. In 
pattern recognition, a unique pattem whidi is recognized by the scannei's hnage 

processingsubjqrstcmisplacedonorincludedinadocumenttobescanned. I^n 
nscognitian of the pattern, the document scanner automaticaify changes or toggles 
between scanning modes. For example, based on the recognized pattern, the 
document seamier can switdi or toggle between a monochrome scanning mode 
and a color scanning mode. 

With the scanning method and apparatus ofthe present invention, 
docmnents y*ich are to be scamied in diflferent modes do not have to be batched, 
so fliat the documents which are to be scamied m one mode are not necessarily 

batched together and 8q)arated fiom flie docmnents which are to be scamied in a 
different mode. Additionally, if batched document scanning is desired, sqjaiate 

25 batches of documents to be scamied in different modes can be effectively labeled 
as such in a form recognizable by the seamier. Thus the probabiUty of operator 
OTor can be significantly reduced. Further, the meftod and apparatus of flie 
present invention provides for the use ofcxisting image capture and processing 
systems which obviates tiie need for additional haidwaie, ami therefore minimizes 

30 system cost 

The present invention relates to an imagfrcapture device 
comprising an image processing system ^^ch processes data siqjpUed ther^ 
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determine if flie data includes a scanning mode switching pattern, wifli the image 
processing system providing a scanning mode switching signal upon a detection 
of the scanning mode switching pattern; and a control system which receives &e 
scanning mode switching signal and toggles a scanning mode of die image cloture 

5 device between at least a first scanning mode and a second scanning mode ^en 
the scanning mode switching pattern is detected. 

The present invention also relates to a scanning method which 
comprises the stops of processing data ii^utted to a scanner to detect a scanning 
mode switching patton; and toggling a scanning mode of tiie scanner between at 

1 0 least a first scanning mode and a second scamiing mode when the scanning mode 
switching pattern is delected 

The present invention also relates to an image cq>ture device tiiat 
comprises an image processing system vMcii processes data siQyplied tiiereto to 
determine iffhe data includes a scanning mode switching pattern. Theimage 

15 . processing system provides a scaimingmode switching signal iq>on a detection of 
the scanning mode switching pattern. The scanning mode switching pattern 
comprises information on the type, of scanning to be performed on an image to be 
scaimed. The image capture device iurtiier conq)rises a control syston that 
receives the scanning mode switching signal and switches a scanning mode of the 

20 image cq)ture device based on tiie information on the scanning mode switdung 
pattern. 

The present invention fiirtfaer relates to a scamiing me&od tiiat 
comprises the stops of processing data inputted into a scaimer to detect a scarming 
mode switching pattern, and recognize information on tiie scanning mode 

25 switching pattern indicative of die type of scanning to be performed on an image 
to be scanned; and switchiiig a scaiming mode of die scaimar when the scanning 
mode switching pattern is dtetected. The scanning mode ofthe scaimer is switched 
in accordance with the information on the scanning mode switching pattern 
indicative of the type of scanning to be performed on die image to be scanned. 

30 The presmt invention further relates to a scamiing mode switching 

device for an image capture assonbly. The scanning mode switching device 
comprises an image processing system which processes data supplied thereto to 
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detennine if die data inchides scanning mode switching infonnation, and provides 
a switching signal iq>on a detection of die scanning mode switching infbimation; 
and a control system vMdi receives the switching sigoal and switches a scaoning 
mode of the image cq^ture device based on the scanning mode switching 
infonnation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a sdiooiatic illustration of an image cloture device such 
as a scanner which is cq>able o^ for example, color scanniog and monochrome 
scanning in accordance with die present invention; 

Figure 2 is a sdiematic illustration of the scanner of Figure 1 
including the q>ecific scanning mode switdiing in^lementatiim in accordance 
with the present invention; and 

Figure 3 is a sdiematic illustration of a further embodiment of the 
present invention. 

15 DETAILED DESCRIPTION OF THE INVENTION 

Refening now to the drawings, wherran like refermce numerals 
represent idoitical or correqxmding parts ttrou^ut the sevend views. Figure 1 
schematically illustrates an image capture device such as a scanner 3 which can 
perform color scanning and monochrome scanning on an image or document to be 

20 scanned 

As illustrated in Figure 1 , scanner 3 can include an image 
acquisition system 5 which can be a color scanrnqg subsyston that includes a 
color CCD; and an image acquisition system 7 which can be a monochrome 
scanning subsystem that includes a monochrome CCD. Scanner 3 as weU as 

25 image acquiation systems 5 and 7 as iUustrated in Fig. lean lake the form of the 
scanner illustiated in Qetman application No. 19914405.2. Although two image 
acquisition systems 5 and 7 are iUustiated, the present invention is not limited 
thereto. It is recognized that based on design considerations, more than two image 

acquisition systems can be used, with each image acquisition system pertaining to 
different iscanning characterisdcs such as speed, resolution, color, monochrome, 
ecL 
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As illustrated in Fig« l,adocumeiittobescaxmed9canbe 
conveyed between image acquisition systems 5 and 7. Images can be selectively 
acquired via acquisition systems 5 and 7 and conveyed to aprocessing system 11 
via lines Sa and 7a. That is, with the Qrstem as iUustrated in Figure l^docimioi^ 

5 is scanned to convert text and images on the document into digital information 
which is passed to image processiiig system 11 through lines Sa and 7a. The 
information is thereby processed in image processing system 11 and converted 
into an image ou^ut IS in a known maimer. 

In niany instances, it is desired to scan a plurality of documents in a 

10 jobstieam in ^ndiich one type of scanning such as color scanning is to be performed 
on certain documents, and another type of scanning sudi as monochrome scaxming 
is to be performed on other documents, biorderto expedite this procedure, it is 
desirable but not necessary tiiat fiie documents ^ch are to be subj ected to, for 
ocamplt, color scanning be batched together, and that the documents vi^iicfa are to 

15 be subjected to, for exanqple, monochrome scanning be batched together^ The 
present invention provides for the automatic switdiing or toggling of scaimer 3 
betweoi at least a first scaniiiiig mode sudi as a color scaiming mode, aiid a 
second scaxming mode such as amonochiome scanning during the scanning 
process itself 

20 ^ In one embodiment oftiie present invention, a user can 

dynamically switch or toggle between one scaiming mode and anoflier scanning 
mode by inserting a scanning mode swilchiiig/toggle document which includes a 
scanning mode switching^ggie pattern in predetermined locaticms in the 
jobstream. For example, a user can ifynamically switch or toggle between a 

25 monochrome scaiming mode and a color scaiming mode by inserting a scanning 
mode switching/toggle document which includes a scanning mode 
switching/toggle pattern in predetemiined locations in the jobstream. It is noted 
that the present invoidon is not limited to switching and/or toggling between color 
and monochrome and tiiat the present invention can also switch and/ or toggle 

30 between different scanning mode charactgistics suA as speed, resolution, 
conQ)ression algorithms, etc. 
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Reference is now made to Figure 2 which schonatically illustrates 
an embodiment of an image cq)ture device such as a scaxmer 50 in accordance 
with the present inventioa The embodhnent of Figure 2 will be described with 
refermce to switching/toggling between color and monochrome scanning modes 
5 as an example. However, as discussed above, the present invmtion is not limited 
hereto and can switch/toggle between numerous gcflmring modes based on design 
considerations. As illustrated in Figure 2» image acquisition systems 5 and 7 
which can include bodx color cameras and monochrome cameras are represented 
by image c^ture subsystem 17« During use ofscanner SO, a user conveys an 

10 instmctional document in tiie form of a scaiming mode switching document 19 
which includes a scanning mode switching pattern 21 thereon pass image capture 
subsystem 17. The instructiona] document is associated wifli abatch of 
documents to be scanned Scanning mode switching pattern 21 includes 
information on Aether, for example, color or monochrome scarming is to be 

IS performed on &e batch of documents that Mow document 19 having scanning 
mode switching patiem 21 thereoa More q>ecifically, image c^ture subsystem 
1 7 wiU acquire digital data rqyresentiiigscannmginodeswitd^ and 
pass this data to an irxiage processing system 25. Image pn>cessixig system ^ 
processes and decodes the data to detomine if a switching pattern is present and . 

20 recognize iiistructioiiswMch are to be perfomied in response to die swi^ 

pattern. Upon pattern recognition, a recognition signal is geoented to a scarmer 
control subsystem 27 such as a central processing unit (CPU), l^pon receipt of the 
recognition signal, scanner control subsystem 27 controls image c^ture 
subsystem 17 as well as other scanno: subsystems 29 to execute amode switch or 

25 toggle operation in accordance wifli the instructions on scanning mode switdiing 
pattem21. When the mode switdi is conq)lete, scanner control subsystem 27 
resumes scanning. All of the above can be done without ai^ operator 
intervention. 

Therefore, with the embodiment of file present invention as 
30 described above, a first batch of documents can follow a document 19 with a 
scarming mode switching pattern 21 thereon which instructs the scaimer to 
perform color scanning on the first batch. As document 19 passes image capture 
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subsysten 17, data ftom scaimmg mode switching pattern 21 is passed to image 
processing system 25 ^ch detects switching pattern 21 and recognizes the 
instruction to perfbrai color scanning on flie first batch of documents which follow 
document 19. That is, a recognition signal will be given to scanner control 

5 subsystem 27 which will provide a mode switdiing signal to image c^ture 
subsystem 17 and scanner subsystem 29 to perform a color scanning on 
documents in the first batch which follow documoit 19. After color scanning is 
performed, a second batch of documents can follow a second document 19 with a 
switching pattern 21 thereon that instructs flie scanner to perfoim mwiocihrome 

10 scanning. Once image capture subsystem 17 conveys the data to image 

processing system 25, image processmg system 25 detects and recognizes the 
instnictions firan switching pattern 21 to perform'monochrome scanning. Image 
processing system 25 and scanner conbol system 27 then provide instructions to 
image ciq>tuie subsyston 17 and scanner subsystem 29 to perform monochrome 

15 scanning. 

M a prefdi«d embodiment of the system and method of die present 
invoition, scanner 50 can dynamically toggle between first and second scanning 
modes using one switching pattern 21. That is, an instructional document with a 
switching pattern 21 can be positioned at pred^ermined positions in a jobstream, 

20 and every time tiie image capture subqrstem 17 and image processing system 25 
recognizes tiie presence of switching pattern 21, tiie scanner automatically toggles 
fiom the Bcamiing mode in which it is prcsentiy in (for exan^le, the first scanning 
mode) to tiie second scanning mode. When image capture subsystem 17 and 
image processing syston 25 recognizes the next instructional document 19 and 

25 switchmg pattern 21 in tile jobstream, the scanner will toggle back to the first 
scanning mode. In tiiis embodiment, tiie scanno^ automatically toggles bade and 
foitii brtwi^ ffi'.fmtiing mnAes every time a switching pattern 21 is detected. 

In a fiirthar feature, it is noted tiiat the presoit invention is not 
limited to toggling between first and second scanning modes. Forexanq>le,the 

30 system ofthe present invention can be adapted to provide for multiple scanner 
parameters to which tiie scanner can be changed. Thus, with the system ofthe 
present invoition, it is possible for tiie scanner to first change finm color to black 
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and white, and thereafter change speed, resolutian, con^ression algorithms, etc., 
based on the infoimation on the detected switching pattern 21. 

Therefore, with the system and method of the present invention, a 
user can automatically switdi and/or toggle back and forth between, for eocample, 
5 a monochrome scamiing mode and a color scannmg mode in a jobstream by 

inseting a document 1 9 with a switching pattern 2 1 thereon into specific locations 
of the jobstream. Image cqrtute system 17 and image processing system 25 
continuously monitors the inputted data for data representing an instruction to 
resort to a specific scanning mode. When image processing system 25 and 

10 scanner control subsystem 27 recognizes that there is to be a switch in the 
scanning mode, scanner control subsystem 27 can provide instructions to a 
document feeder to stop a feeding of documents and make the switdi before tiie 
feeding of Hat documents tiiat follows document 19. 

Of course, it is recognized tiuit as an alternative, switching pattern 

15 21 can be placed directiy on documents to be scanned as opposed to on an 

instructional documert as described above. Additionally, as previously noted, it is 
recognized that tiie present invention can provide switching mode instructions for 
controlling otiier attnbutes of die scanner otiier tiian monochrome and color 
scanning. For example, switching pattern 21 could include seamier characteristics 
20 instructionswithrespecttoresolution.con^on,etc.,andcontrelto^ 
mode accordingly. 

With reflect to scanning mode switching pattern 2 1 . tiiis could be 
in flie form of a series of black lines simihff to a patch or otiier discrete and kno^ 
shapes in fixed patterns. For example, a first unique pattern can be used for color 
25 scamung.andasecondumquepattemcanbeusedformonochtomescamiing. As 

a furflier example a single pattern can be used to trigger a toggling between a 
variety of scanniiig modes. 

Figure 3 ilhistratcs a fiirflier embodiment of tiie present invention. 
Figure 3 shows a monochrome image acquisition system 60. ^ch conveys tiie 
30 data it acquires to a monochrome image processing system 80. and a color image 
acquisition system 70, which conveys tiie data it acquires to a color image 
processing system 90. The combination of bofli im^ processing systems is 
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equivalent to the image processing system 25 desciibed in Figure 2, In such an 
image processing system where color and monochrome processing is separate^ it 
is desirable to include pattern detection circuitry in one location, lliis necessitates 
the addition of a path 85 between both image processing subsystems as shown in 

5 Figures. This apprc)achenables'a net savings in haidware and additionaU^ 

only one image acquisition system to be active at any given time to assure cq)ture 
of the pattern to be detected Otherwise, both acquisition systems would have to 
be enabled simultaneously. 

With the method and system of the present invention, it is possible 

10 to automatically switdi or toggle between scanning modes on the fly while 
documents are being scanned. This provides for an increase in scanner 
productivity especially ^en batches of documents in vAdch^ for cxanq)le, color 
scanning and monochrome y^mning is to be performed is fed to a scanner. 
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CLAIMS: 

1. An image c^ture device conqnismg: 

an image processing system wfaidi processes data siq>plied &eieto 
to determine if the data includes a scanning mode switdiing pattern, said image 
processing system providing a scanning mode switching signal upon a detecti(m 
of said scanning mode switching pattern; and 

a control system wfaidi receives said scanning mode switdiing 
signal and toggles a scanning mode of said image captme device between at least 
a first scanning mode and a second scanning mode when the scanniiig mode 
switching pattern is detected. 

2. An image cq)ture device according to claim 1, vtiieiein said first 
scanning mode and said second scanning mode rdate to scanner chaiacteiistics 
with reject to at least color scniming, monochrome scanning, scanner speed, 
scarmo- resolution, and scanner coirqiression algorithms. 

3. An image cq>ture device according to claim 1, whoein said 
scanning mode switching pattern is located on a document to be scanned. 

4. An image captme device according to claim 1 , \(^erein said 
scanning mode switching pattern is located on a scanning mode switching 
document which is associated with a stack of documents to be scanned. 

5. A scanning mediod conqnising the stq)s o£ 

processing data inputted to a scanner to detect a scanning mode 
switching pattern; 

toggling a scanning mode of flie scanner between at least a first 
scanning mode and a second scanning mode when the scanning mode switching 
pattern is detected. 

6. A method according to clahn 5, wherein said first and scanning 
modes relate to scanner characteristics with respect to at least color Br>^«i«g 
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monochrome scanning, scanner speed, scanner resolution, and scanner 
compression algorithms. 

7. A me&od according to claim 5, wh^ein said scanning mode 
switching pattern is located on a document to be scanned. 

8. A method according to claim 5, wherein said scanning mode 
switching pattcm is located on a scanning mode switching doqument which is 
associated vnfti a stack of documents to be scanned. 

9. An image Cloture device conqxrising: 

an image processing system i^ch processes data supplied thereto 
to determine if the data includes a scanning mode switching pattern, said image 
processing system providing a mode switching signal i^n a detection of the 
scanning mode switching pattem, said scanning mode switching pattern 
comprising infimnation on the type of scanning to be perfomied on an image to be 
scanned; and 

a control system which receives said scanning mode switching 
signal and switdies a scanning mode of said image cq)ture device based on the 
informatioii on the scanning mode switching pattern. 

10. An image ciqiture device according to claim 9, wherein said 
scanning mode switching pattern conqmses color scanning mode information or 
monochrome scanning mode information, such that said control system switches 
said image cq>ture device to a color scanning mode upon a detection of tiie color 
scanning mode information, and switches said image cq>ture device to a 
monochrome scanning mode tqxm a detection of tiie monochrome scanning mode 
information. 
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